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(54) METHOD FOR DETECTING FINE DEFECT AND DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To provide a method for detecting a fine 
defect and a device therefor in which a fine defect such 
as a fine foreign matter present on a base having a thin 
film for transmitting a light formed thereon can be stably 
detected with high sensitivity. 
CONSTITUTION: The laser beam emitted from a 
semiconductor laser oscillator 5 is made into a plurality 
of mutually non- interfering luminous fluxes, which are 
eff ctively collected and emitted onto a substrate 1 
having a thin film 1b for transmitting a light formed 
thereon at the same time at different incident angles 
T1-Tn so that the intensities of the reflected lights 
generated from the thin film 1b formed on the substrate 
1 are smoothed or averaged. The scattered light of the 
emitted light caused by a fine defect 3 such as a fine 
foreign matter present on the base is converged by a 
condenser lens 11, and detected by a detector 14. 
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£l fcl ifc 0 

[«u$] ##i»hu »«i±tjK«snfc*ffltib*e. 

EV*C#T»&»R©*JW:L"C, H^SAft^Tl- 
TnTSIiWCPIIIJC, b#^f&£ 

nfca«i±tiiMi*u »jw»3fctj;oTHiiiaa« 




(2) 



1 0 9 8 9 



c -r*»*s i B3«©«/h&Hitftffi#ac. 

©&S#¥i^b£fefcfc¥rito;*ftS id fc x I9BB»R± 
£ b S«lcSL**«a3te*3RTf ill* bT3fc«£ifc*atS 

% b t mimmmw. *> e> ft & n « m * c <t ») tu issk 

±©ma©@filT£*tbT, SV^tS^SA»^^ ^ S^^ 

U-1f3fc£&©#|ql*»&J$ftfU iiiIBaStR±©«'J^Pfi 

*f.4bS ifcSL^ *»ffi3fe*«T? bt 

T? S3* b T 123*11 gi&PlSfr 6 m h ti * C i t> fiuf B 

a^±©«/J^HBfctftffl*S£fcS4*mfc**«'J^tt 

©3fe8#¥iSfb * fcfcW»to£ ft 4 «fc a iiuIB*K± 

©3ra©fflj9rc**bT* s^cj*a:sA9WiKS#"^ ■ 

*> 6 MM' U ia83att6±ffl«/J^PB43 <fc ViB/^ - > 

**ffl±fc*a& bfe g sis i:* s «t a tav> 

CM*4«j^bfcAWftftif«IRS±<OBTa©fflBft:* 

»WKms^iWft:«atb, mi§3»*K±©flS'j^Ri*>&£ 

*k SV^{CBJT^tt^<£Mbfefg|Rltt^W-r-5i*^^» 



*ife*c «t o x miia*tfi±©flS'h^Pi6*» e>£ b si« 
*) mmmR±<DWi^iKm £t*m-f s «t o izmis. b c t 

omaottBffcWbT, sv^icM^-sA^s*^*., 

b4ttft3fe**#bTtfttii*atfta3te9 t *i^ Rtftffii* 

**Tf*jfcbrttmar-ix*«ca*s»*bTe*t*» 
&*ffiz.tzzt*¥rm£t?> m&m 9 iB«©e»'j^^B8^ 

3te**T*JRW*nfc*fcJ:o-caJ8B»R±©«/J^PIS*» 

u*^*t*3febT*m3ftattsL#fcS3fcb'tte9fc 

6n4«^K:J:DaJ83a«±©«/I^PISStfttB-rSi'5 
fc««bfcifcft«f«i:-r4«/J^PI8«tB«s«. 
[fflf&B 1 2 ] «fl3>fc«*|ji^Sft, T D I -fe >V"Cm 

&Ltzzhitft®Lh-fz, 1 0 ga«©a&/jv&H&fctH 

SI. 

^©a&Kii^P^bSfcttTWfbSn* «t 5 C N Sui3«« 
±©Bfa©fflBflC*fbT^ SV>tH«t4AJWft«ftJ* 

nfc^K«toTBuf3a*6±©eS'J^PiS*5«tU t ilB&>'^- 

>©j.yj;A>6^tiiRaitft*iteb"c«mu mm 

®**1-*«ttl3t^*4:, »tftta***Tf**bT»ai 
K^S^*S!*^ffe»ftSM^fcJ:»)H5f3« 



(3) 



¥iffl¥-8 - 2 1 0 9 8 9 



«±©*'h*M*tta*-*«fc3fc*J«bfcc:fcS»«i: 
£ & 5 <fc -5 fcSV^ CMS: 5 MM b & Alt ^jKT- *«®± 

£f# 6*i5fi «t & iitfa»*fi±©0S'J^ 

[»mj©»*n&BH!in 
[0 0 0 1 3 

Btist-s. 

[0 0 0 2] 

[0 0 0 3] £©*«Ltfc#£**«'.h***>*s tt& 

55-149829 ^&$R 1) , WN 

0B5 9-6 5 4 2 8^&¥ft 2) iiVW 

6-1021 89^&i («s«3) ma^nx^ 
^nmx&w.±^mm u - >©^ * v tm.^ 
sL^^•©*&^a§§tTf^a1-?.*^^* s ^^^^Tv^ 

»a-f*#iS3t«j*£ftT^S. («*ttfl!f3K:^ 
T«U — >©#ftbfcV^tti8tt!B©±fc:«Bt* 

fcafafr&HWWbfeHK IiiHa*flUl©JPS-$>B«Ms©5i 
^fc £ *)BLm&&*% < 3Mb bTigJH±C#£-rsj!i^ 



KSW^^Bf S«W±Kft 5 <fc a fcJBW* S © >> i A C*f 

TKf**©>>^N±C#«£-j-«««l&3f^bT*fta-rs 
[0 0 0 4] 

[»BBii s llftb«fcdk-J-4ilUH] iMKtewv ffK$ 
dSS^^ - > a& & utttitffiBBftAl©tt4?©%B!l$)& 5 v> 

[0 0 0 5] ±§3ft*&ffi 1 * Atf 2 £43Wttt, 
i*Sffi± C JBia* tifcBIR^ * - > ©W< fcffj 

tt©suwttc J:*»a«©aui-t»ia«c»B btn** 
£©im#£»abj:oki£<frTv^„ l^us:*^ 

mx.a. ^mm>Mmm^m\ «tt)«/j^»«ss© 

tix&b. c©*Ji**^tt*»©«ttWiM*3ftfc* 

#tt^©£ftMfr**K*^«&*#«M±©SIf©« 
/Mao (S3) *©»^XttB»fcfS»*SW-*z:fc& 
< aMMMS*Lh©«Ht<WI bfc J: 5 **&»»*©« 
/J^Pft fctfta-*" * C fc *»4fi« k & o T * T V ^ S . ±83*6 

e>©sw** s pjf«©fejw±t-^.s <t 5 cswti) 

«C*wt4K 4^S$kJi9&Sfc#^T*l*©«IJP«ff# 

miz&^x&mimm<z>mBmcDmmifi£.t. b*t>B5 

f B»M©T fc^ffil- 4 ^ - > ©®tt 4> »3f fc «t ^> 
TMS:Sfe*!), BSW-j-«U-1ftr-A©«jlt«tJISftrAB 

©«/j^PB**m-r* - ttm b < ^swa^^-^i. * 

©T-&£. ^©iaC, ^)£3|Sttfl^rC*^^TH:^ a&R±c 
JKfiK$tifc*^@5ai-S#M©Mff^©^»tJ;?.ate 

A 3 & ©s*r*o^Ri j f>»«±©«B t#aE-r s ^l^^/J^laa 

[0 0 0 6] *ftW<DEm±, ±Ef£*tt«©HU8*Jl¥ 
,*1-^< N aM|flsi>^v »flS#S*«K (r'J>h» 

C^-TSO. 3~0. 8/zmEKv^(i^^^J^lT©^*/J^S 



tl . f- 



{d^tyr-g •& j; a t bT»«©^g* x> *rsi±-rs eta 

[0 0 0 7] *#gBJl©fl!i©§l$tt N *«»*«© 

ffi-rso. 3~o. 8 uram^it^ti^yowh^m 
mx- § z> «k a £ ufc0/j^Pis^tB^&st>-^©^B4^ 

[0 0 0 8] 

[!£M£8?i£t-3 £#>©¥!£] #fSBSfcts _hI3gB<J£ii 
^MtfB^ftfeaifiA^fffeftSSftf 
#©&S#¥^b* fefcfc¥«i<b£ft S J; a lc, Su§3»£ 

Ho5U£i^$H4£(£«bfctiftt$£W-r£#£ 
£4#>#lRj*>e>^f<fU ftul3MSLh©^/J^PlS*>5>£b3 
«C5L^Sr^tti7fe^T-*^ UT^S^gl^T-STfe bT 
S^»^#l9!*^f# e>ft3{f £ t) SSI33MSLL©* 

&*. £fc*#§BJ3fct, «jm/j*&pfettai#i£fc*^T. 
[0 0 0 9] *fc*»B§H:^ ?WfcWBj3t;*ftfc«tRjb»e> 

ft^ns gftf #©&J8 #¥&Hb * fe «¥r»Yb $ ft a «t a 

B.osv>fci^iHifl<jtqrTaM4*fi*ufe 
»istt**r*u— y**»»*isi*6iiH«u lures 

w*j& * nfea«*» & ft e> ft s s&r ^oasa*"?^ * & 
{±¥^b$tis«t-5«c> Hui3a«±©ma©©mt*fb 

K36«±©«'J*&H&* .fctfllK^* - >©^ s» s; A> 
bStScSL^S^tH^^T*»^bTH>II3111gS>'^->© 
at * S>*»6£ b -i>«5tSL^6?fe^^-r i>j&^¥©&3i bTff 



flrM¥ 8-2 1 0 9 8 9 

Bjfct, sv^c?gT^sffiWbfe«flt©#ji!fc, a«H 
s b fc A^jST-»sH±©p/f M<Dmm iz m®m tc 

!SL**«ia3«**-e*3t bT#m£IMMS!T-g# bTIS 
Uf 5 C i: *W«i:-rs«'J^lfi1ftia*at-ejfe4. 

[ooio] *fe*^B^{i, »jn^ia$nfc»RA>«) 

B5I3»g±©fl)fa©ffimt*fbT^ SV^tMSiSA 

^3RT?MW$nfc^tc«toTB5I3»tR±©S»/J^Rl* 
HJ3fc**Tf*3te bTlfcft$ft ■g>«5SL3 , 6£§7 l 6 Ltflflc 

e>*i£m^£<fct> tagBis«±©«'j^ ws & »tHf * «t a 

c «5£ b fc c fc £4f 3S t T 5 «/.h&Pfetftai8B-e » 5 . 

titzMm.fr t>% e. n ?»s*f7te©^jSA s ¥^b * tzit 

T, SVMc«^SA*f^S»^> ja-DSVMC^IHIfl«Ifc 
% \z «t -d x m^f3*^fi±©SS'J^^PlS *» 6. 4 b 2> ticSL^ 

«'j^HS«mss« c * «■ s mmmmft^m c*v%t, s 

V>©3tf§S^M^ e> btoTSVMC^B^fCir^F^tt^fi 

[0 0 11] *fc*»Wtt, »J^* J ^M$nfc*IK*e. 
» 6 ft 4 SW^©^Jg *«sp*9fl3 * fctt Wtfls £ ft a «k a 

*r^K^J*^^ a.-aHV^CB»IB«tW ; FJW!fe*aE«bfc 

6 n4«*C <fc >3 «Ff3»R±©«'J^llii 
tB^BT-^So *fe*»H8ttx Htiffiea/JN^HItfttB^gK; 

*JV^T, HUl3^«^^©^v TDIt>fC*lfe 

« A» & ft 6 ft s m.m%<D^m. * fe tt¥m<b $ n 
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Sidle, §9fBaMR±OBfHCDttmc»bT,-SV^C» 

RHRtf 3fe*»-eHM* * nfc3lfiK i o Tf9KafcK±©«'.h 
3febTt&fctiU Hu§3@]B&>'^->©^y^A i ££b5fJc 

»r R3t«*iA#a*»&»6) 

**bfccfcS«r«i:-r*«/I^RS«UiSSB"?f*S. 
[0 0 12] *fc*»B8(±» SVMCRlT»tt*fi«b*: 

KK HI-*|q| 5 £ d K SV> fcHfc Sikl^bfc 

fc J; 6 HulMHR±©«'.h&ll8j&» b S«!c5L7te^*7fe b 

#ttfc*rb&^«ft©#*fc* |B]-^|plA^M^SA*f 

^mx-mR^mm^mmizmmi^ £©wfc*K±© 

* v * * - >ftSL*©«Bf # IS S fl- bftlto i>6 © 

*a*©*ft»mbT«msT?*ai-s - t *&mt? 

B^ilB^'J^^Pll^tli*^^sy tJ e©^«t43v^•r> itijga 
^*->ttaft©JIW3MB!Cffl*teftffi^ 5 c: £: SiRfai: 

1-i.o *fc*»ui!Bu iiiigs«'j*&iffii*tti#i£RtF*©si 
©flff±©^*->£¥fi\ flFMiBcae^fcJBtt-ffftaci 

AV*©$SB*:*V^ E^fcT#tt&:£bfc^B*© 

^*ffi*W±B{bS#T^jarS£fcS««i:-j-*. £ 
fc*8U!fcJ:> H5IB«'J^HS*m*atRV- i f©«EBt*V'> 
T, £Ev>fcT8H4**fbfc^«ft©#j|!** «i!(©S 

yfta»bTjgjfc-rs£fcfc«H«fc-*-s. £fc 

HuBB«'J^PIl»Hi*atav*©«BC*v^ 
T, «»©J*fc4W-1f©*JW** ttaj3t¥»©»«fe 

iRna* as-r s fsa-t-ffl ^ n a z t t -t s . 



V^T, Sv^T«MSS^b3S:v>a»©3fc**x »£BC 
««bfcfcSfcH-#fafcfcSJ;$&«R©#l&S>J* 

— if#8#&©*fcx a«*»e>«infcteBt*3fe$-&> 

TD I (Time Delayed Integration) ■feVIMCi^TS 
[0 0 13] 

!3*««-i-«fc«>t % 0. 3~0. 8/zm©«^**«> 

tife. c©«/jx*:j|i»*©«R/j^Pis*iRa-r4 

HCVDT-S i O,«©tt«J»fcjBjaibfc*Ja:i?«*!0: 

tmm> i*«»eb<ttus?^bfli^ *c±kj£jA3 
«3ftT»Hc«*&iai&##«-r3#JB'ex o. 3~ 

0. 8/4m©«/h3&H«j*©«/J^pfi*. nmiz, Rr> 
tt«fc*V^T, *«±fc:#«El-*0. 3~0. 8//m© 

-r a «/j^p»©^iiiaf*»«/hJctt4&» % as 

/J^»^F©«/J^HSfcHRit-r bt> «/J^ 
HS©Bfflfla» $>JtB» bT Z ©«/]*&«*»€>» 

sfe-rassta^fttK bT-€-©^e&i*<-rs i ^s* s fe 

■5. ^©fctottt, a«©Sffll3*fbT3i^;i/^-^S 

a>ta< mutts &mm, i>i?xhm%f<D$$mitm+z>& 

[0014] ±i3#M©MP* J , atg©Jija 

«©r^^b < t±n v b©iH*fci4xg©iBic*^r 
jK©BW^B»i-*ikfca*. sp^> 01*. a, 01 1 

£jjVr<fc5£, IWnO~n3, Mff*s d i~d3 
0. 3~0. 8/zm©«/h«:WjU<8F©«/J^Mlftttm-r 

Si&B****. £©.fc?fc*r&s«ic*fb-t\ 01 1 

t^1-J:dt, U— !f*4 0ftA*f^KThaT?Alt-r 

atlHBA0~A3C*^TB*rfcfi»*«&ji 
b, v^f8>**aTa»*i:bTffi»3!6 (*/ha«3©» 
{W^&^W^ns*) 4 1WB±t4. m*f^4 1i:A 
Mft4 0 fc©3feattK©Jt**»R©filt*4:tt4*«, 



(6) 
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l±©fl»>h#t«5 3£l/— «f#4 0&mM£tlfrt.%<DWL 
ft:ft3&K£it;*:£-frS£B:> 3CD*ffil ^?>©MS*^S: 
*£<1-^ IP^/>Mt)3©S[0J*>£!8i^*iS^fi 

=t-m% i&m%, mmm 4 1 sc^tfis 

T-feSc bfrU ±I2^M©P^* s ^Kl-rShs 113 

«— ^©a«ti5VA-t^fib, ^(Dtzti), 0. 3~0. 
8 u m<Dffl,'btt.mm 3 ©1M5!&K£:*:*I&3ev^£ ^ T 
b*5-i:£&3. ^,TT% ^BSfciu tu8B©iiP<SfiK 
-T-SC £:££!?, $t/hii^©^'J^|J|fc£«5g£#*& 
^^©^BT^&S^ SIJBI©IIIff^»£*fbT¥ 

(c^ffi-r s ^'Msa t j: -=» t#8£ 1- 3 * » fr^m^ 

«£#i£bT, 0. 3~0. 8//meb<tt^nJ^T© 
[0 0 15] 

W£^-rs„ 

[0 0 16] *|EBJ£^S^/J^^#©SS'J^PIS 
£^ttTrSM*tt#t£^Ti£BJ3f-3 < , IP*., 

->2ttm^Hi-r) jswiai 2£^-rid£^j^iis i 

1 a±£Elg&^*-> 2 t S i 0 2 ^©i|g^llM, « 

±IB*«f*^^^^©a« 1 £tt> l^X hM^©^S 

£, l*fc©»£ 1 £43V^ Elfi§y^->2i:©H^ 
Tn ISi^liM, ffi»M^©7fe^3ljl-rs*Ml b©jP2# 
0. 01-0. 5Atm^SJ:«t x ^jgrD-kX£J; 
oTiliag(5i:4"*a5^©P^£4oV^T'fo 0 . 01-0. 1 

e7cnyN[*)T-[llES^^->2©1i5tAS^*2,^£t), 0. 
01-0. l//m@S©#JS©/P^^16* 5 ^bSo Sfc 
i^zJlf*^^^^©^ 1 lZ&^Xl±, f>Jl©Kii§Uff3g£ 
*fbTU£H«T-, if©©|^T-«)S±3Z.{i^MF , 3£*V^ 
-C^/hM^O^'J^PlS 3 £}&*-r 2. *>£/& bT^M© 

>2fct, ^M9^'J>^CJ:D»glO^I{:Al^ 
«»M2©*®£{±, 0. 01-0. 2umm^t l £Ztl 

WT©^Dafl*s#«-rso ^ut, *^bj£^ot 
-rssS'j^^©sK/j^Ri3&^-rsfe©T-feSc i: 

±fB&**fisi:&£S«l tbTfct, 



ia^TFT (Thin Film Transistor) 

^x^ats£43v^-r*), mmtzMtt$Ltx&*) , 

[ 0 0 1 7 ] H 1 HU #IP.§£{*3t&**rilS«Lt£# 
41" 5 6^#t^©SK'J^PfI 3 SIB £ £ It £ ^ 

l©l&ffi0iJ©^fi££^b£fc©T-&-5. fiP*»s C©^SE 
#JT-fi, ^tti*©^2${*U— tf^tEil©^^** 5 ^ 
nm©ti<&^ov;i/^tgtt^T#i!)-rs £ t £»i 
U ^©qJT^EigltfEitoT^ (feit^SO. 2 6m 
mfclT) fci*, |5)-©^#»lx— tf^^A^mt> #J 
^«8 0 0 nmi£^©3S^©m^.;i/^-^JK©^V^i 
|pH4£&ofeb— tf#£, ^tt^fSl£re> bTEBbfc 

=• 7-£ J; t> WT^Bg$W±©7feS§JIM£Jf fc# 
tv #T$©«^©^m£^3#ST-fcSo -T&fr^ 

i« m^©^«f*^— tf 5 ttsfcj&iqit££«-f 

Sl/- 1f3fc£, - h^>X6T*Zffl^(Rl£HbT 

¥ff^£^bfe», P3f^b>X7, l/>X8£<tt), 
Zfft^(nj£{i¥fT^m£s YiM^(Rl£{iC^£**f*V 

— tf^M^5©^j®^* j ^-r§j;d£s^t-5o *m 

©TfeESftti, if-$:i:oT* ) ^Fb<, 
A J > f-©^ v-9£J; 5^Sy^nfe^m{±s pJ^F 
^EEgS W±©^ES« $rBffi£fiJ5*T*£^o«to£>5: 
•9, i5SV^©^*li^^$£>fe5o XZ^FBl*lT-S!tmS 
^JfMb, ^©^ASC^^i^l>-YW£5pff^il:^i:^ 
■SSfc^^-l 0£i»? Zti^r[Rl£^-r5i:, C^£ 

b*fe*tfil£^bTM^bfeA»^*©S 
^?>aii©^m^^JEiS;-r«>cii:A5T-g2.o ±lB©<ta 
£> »tfil±©C^£*^^-B-S^£P— tf^©=fco£ 

fiiqitt^t)fc-a-s©(±, c^£^5v^TAi^•r2>^^;^^ 

-^SSriStoT, C^A^SWbTff&nS^ST^ 
©^JK^i^»T, aB«A s /J^$V^0. 3-0. 8/img 
b < {i^nWT©^/h^*^©t!(SL^©^ffiS^iK)2 
fc»T-^S. Sfe, ±13^©^ 5-9 t^^5-l 0 
tSr/B^T, SV^£RI^^SEffllW±©^ESMS:*)&•a■T 
^T^£ bT C^£*f bfe A*f^S©M^ S« 

^©7te*SBfiKbfe©ii, > ±!B^©^5-9i:Mf5S 

7- 1 0 KMBvyt^m^r- &z>tz&), ytvmMx. 
*-®m z n & & - 1 * s t- g £> , 

[0 0 1 8] @SS>'^->2©i>vy-^0. 3-0. 8 
A b < {i^^^J^T©SS'J^M^©^S'J^^[!|l 3 irbft 
^■T5i!ta^4{±, Ml/>X1 l£T^»ft^ ^© 

mmm*®®^? - > 2 ©msL^ b t^£> 

iSS^l>>Xl 2£«t >) U^T-fe>it«©tili±i§ll 4£«t 

tj^tB^nso 1 sawmill 4^«ibfc»«T-$. 



«f^ig5^e.aifcjifsitt*wr 

(S1/>X7, £u£Egg|f 2©t/>X8, #SS5-9, 

os^bT«gi±t««*u&*iaii*e>j(a 

Wl=-|-f-W2 

[0020] zzr\ #mfo\s~-irf&sim5£3V*- 

hl/>X6 t(D$mh 3fcfc, f li^b< (L3 = f 
1) s il&v 3y^-hl/>X6i;b>X8i:©BggfL 
2tt, f 1+f 2tf L< (L2 = f 1 + f 2) v £5> 
l/>X8 4:**Ri:©ffi*Lltt % f2lcS(S^b< 

Kcas^-rsncs^Bu m%v>zi i©&£g*ftfe 

^7^*13 (Ell) CJ:t>aHRl±©IBHfcM*- 
>2t?fc+4H:#*3ftfc«fc % fi«V>Xl 2£?>b 

T'j=T-b>**©»ai»i 4tj:oT«msn*. h 

3tt£lffl;M ;i/* 1 3©0!)£^L;fe&©T-fc3. 0 2© 
J:3fc*M*JSi»©»^ *Rl±©*i>*bls]»^*- 

> 2 ©3i y e.©@#f3fcttH 4 t^-r <t -5 
j&£*iSo ccit% s i *»f>s 7 &m&r3<Dmm*. f 

S7=((S 1 (g) S2) X S 4) 
[0022] £Ts F1HF7 tt£g|HHMRS 1 
S7©#-«rS^f:7- >J:r£g&bfc &©-??<& 3. 7 

F7=((F1XF2)®F4) 

[0024] f 7 c*wr, jEEMtftmawem-rz o 

*IB*f3fefi8^2 3 4»5fi*T?*5, EI 3 ffl£|«7 4 l 
3fc43l>T*K *ife©0&#j&>te©>^*— >2 6tt*< 

4•Dt^^5 0 ^©iHlSf^tPb-rtt. ^^&'j-fe;i/2 0 
©p^Pic«c#-rsfig^'2 4 (^ep^fj) fc^y-t^n* 

2 l©IHBifctt#1-*fiE#2 5 (£EP&b) El 
lOMl/>Xl l©B8nSk (N A (Numerical Apertu 
re) ) dsStT-Z^U-fe^Xtt^fJ-b^PClBIHCflSj 

#*siaw&**&**A«*->2 7#iw*e>fts. ^ 

^?»T% JW«3fettXY3piBrtTtt*fcXiAfc¥fTfcraa* 
SftS&J&C* B1©«C, 3H£l^©Af5tffia#T 1 
A'f,Tn'si:^bl/T*i, -£©|I|«t^*— >©Y«6»[q] 
©tftBfc:£fls**fc < s EWv^^-^ttflncxWiC ¥frfc 
fits. &oT, H3t*i,>T, IH*r3fcftj83fc-r*-'^ 
*->2 6, 2 7*X*&fcW&Jifflttfc-j-fttt, AJt 

[0 0 2 5] -7i\ tt«S7-l 0*»6»R1±©C^ 
fci£#Jiai>f£ftfcAf*Afi#T 1 ~T n©f.|S©>tm© 
rt % l-^©^m (A*f#) 4 OS, Ell lfc^1-«to 
fc, ^J^.(Sa#T** s nO~n3, MJl#d 1 ~d 3 *>6 



(7) ^58^8-2 1 0 9 8 9 

ft£W 1 ©ifc§ltt©BPJ^ 1 8 SJBfiJW-i. 
[0 0 19] 

[iSi] 



(»D 

l*>e>F7li7-U^IB|fflflHR&^LTV'»*. fefcx. 

2 o*»a«fli^ifflPH-eE«*n&"fe;i/»2 ^hh 

TttRfflJ&JfcSftTl^S. dOi^at^l/SHIB-rs 
i:JiTF©J;-5£&-5o -T&fc>*K S7tt-b«^-> 
S5±K S 6©S^-Hirt'^£ftS^BgPB-t-IEBbT 

>S 3{dffi^PS^S 4*ifebfc*©-r*fe?.o fbt, M 

pgatj^^^-fe^^-^ s 3 (i, si tc^-r#— ©-b 

W* — >2 OfiK S 2©^v-WftTJ^*n**IHIB 

•tfE«*nfe*©fc#it6n4. ifefc^-r (sst 2) an* 
in^bfcfe©T-fe5. 

[0 0 2 1] 
[t&2] 

<g)S6 (»23 

«>3>C«»$nS. tot, F7ii («2) 5S£fflV> 

t&h^-t (IS3) Sffl^-caisns. 

[0 0 2 3] 
[»3] 

XF6 (»3] 

&£»J«1ftji£*f-rs««st 1 CWbtAWftSThaf 
AfthTSi:, «WBA0~A3C*Jl^TJB»ri:fiWftl» 
•JiiU V»fo«>S^aT*3fci:bT©Si*3l64 1 

±fBA*fifc4 0 i:I|}*4 1 £:©#S&8©J£#* 

HSh&VbS^O. 3~0. 8/zmeb<{±-enJeiT©« 
^S«0*>e>©«iL3te©9fi«ftai»5fc«&fc:H:x UMBfctt 
0£bfc<fc?£, «/J\ftttr©a{M&e>l[ft3ft£3fe©$K 
t«es^«^F^fcbT©sW^4 logftBk fip*,±ia 
as©fi»* (aims 4 o tfin*4 i i:©»e© 

it) SJBtoSdfc^jfisSi:**. -73s ^osiosit 
¥ ($nH*3fc©BJK) tt, Ell 3£jjVr,fc'5Cafc!Sl 

±cjBj«*nfe3teftaia-r4i*«©jp*fcjs6tTjBi»ifl«i 

£s *«Wt«5tt3S*f«©a«lC*V^Tttx »^© 
l«^©*«K£^^l^T4.^b, gfe££©a&££ 

bttftn^hc&t), ^©fe«)s mi3t^-r«ta 

£*«©S*f^ *Jfc©3fifi) « 

'J^#3©SWIA» 6 JfltttS ft 5 3te©§U*fc ^W* 5 * b 
'Jn||«i* 6»±r *«ca*3IKK: *> Ati^^K)^ b. 



[0 0 2 6] *SilK:jfctUT, MitSAIt 

-1 Ofr&*tRl±©CjSU^ ElrMC#qF»fc#R©# 
SfCft, S^fcH&SAW^flET l~TnT?5*#«lC|S|Kf 

t^BiiitsifcCiot, ass i ±c»«*nfc» 

tBS*3ft, ill b±t#ffi-j-4!R/hS4SJ3fcatiiifflJi> 
£{?s*f£tu «/h»4»3*»6lfttl b©Jf>;*^lfr£H{fc 
-5S©tta»fc»S£i:#T?SS. *fc±K©*D 

<> *^«»3©*iiifii*»&ia»J)i*JH«*nfc#»o 

f>T&, AWAIT 1 , Tk, Tn<D&*<DWj-&lZ&\f 

zmm<DBziztti-zmR<DfcM& 

M) im-T. L*>U ±830*0 <x ztit>V>AMMg.T 
1, Tk, Tn*fcofc«R©**#*«l±©CjSlC 

t»Btl b©JP*A*Ha, HbO#*oa^C*HT, 
^-Att^JEST 1 , Tk, TnCioTid>WW»6«4 

b>Xl lfcAlfrscrfcfcJfeeK tftm«Sl 4£±5» 
At©JP$©£ft£n{ftfe < SK-«Offl*OT 5 0^ 
m-T5Ch* s T-#?.. At^STnT-J^S^ftfe 
MtioT, fflRl©«lBT?IEStfb}fe*«qF»* 

*>*Sf*4. £©«k-5fc\ — t£©»4firtT-#Jji£©JP£ 

cts^t^t-^v o. 3~o. 8/zmeb<(i j eny 1 

[0 0 2 7] £fe, a«li;lt ituIBbfeji^ me^ 
>2 3?ftJfcfi£-rSfe«>K, 7^y*'J>yCiot 

#ft-T3. £©J;-5K«Hfc:flS'.MH]a (ffl£) ft^f?, 
*>©£, JilRltt^^ofeTfc (u-if#) ftj$*hrsi:± 
E«/MHICit: <fc o t qFi$ K «fc o X X* v * Mm 

b*>U i!u8Bbfe31>3, ilCfsti^lc, & 

R©#jKft, m^zmtezxMMmT i~TnTt» 

tf^ufe, aw 

nm&T l~Tn©<ta^M>SS^i:lCJ:»3 v>^Aj4 
©i^V>^^^^;i/(zi5B^Btissv>(cJT*,?SU-&oT¥ 



4*5i¥8-2 1 0 9 8 9 
mitZtlX, tfcttiiSl 4C'j;-oT«»fl9Ciai 6t:^t 

Offish, *'hs*9fr &©»&#©££&*«!# nits 

[0 0 2 8] H5tt, *«93C«4«jS*f«a«±K:# 

ft 1- * «^*»«©«/j^ hs ft ttes-r * se« t: * ^ s * 

2©HSE^!l©«figft^Ufe*>©T*feSc £©!S2©g|J£ 

w*, iaic*-rsBi©iiaBfi»i©SEJK0nf»s. -ct- 

ft, M/>X6"CZ«i*|qH:B8bT¥ffJtK:« 
&Lfe&, U>;X8fCj;!K ztt*ienc 

5 (Dytm&ifiT ut>h>j7 * *H«-e*g«i'f * et a t 
s^-rs. *m&v— tf^jss^sffiS5©3fc©, #j®ft 

fcBTA®£^;fc3g;-c?©ftg§llfi, if- fthoT&^L 

RlT^iig8IW±©^E&MftB]StcSiJ5S 
T-£*#oj;ac& t>, #SV>©3feJ|lii#TS&fc:&5. 1 
6tiz (£fettx) ffi^[R]t©^t7feft»tos, 
J£®iRi£ft#££Sfetofc#**ffli'>Xfc3iM;£[l^u 

?7-i7SHfet, cjat^TJiiftrsAatfcST 

l*f,TnJm #E^fc#T#^ b)b»t»a6tRfc*r 
■T4AitAK©j|5&:4aj»©3tem&»ja-i-*ii: 

4 . ®W9 -> 2 ©^ * v j $>m>m%am(Dm.>h>Km 3 

«SU6 4 HU I)tl/>X1 lCTHftfe 
*u *©7— >J^|ftBt:»<t€)ixfeffira7-f l 3 
fc «fc tJ s «|IJ*J & * - > 2 *> £ ©»cSl3tt ftffiM b 

fe^t, i«u>xi 2t«t t) u-T-fe>-y-^©tfems 

1 4fcJ:51*ffi;3rft*. 1 5«£$fffilSl 4ftJg1KLfeS 

^«rttatt«*nfcfflmi7-f i 3 ©«*&&:, * 
»©#&&* fctt^ saaw\ a«i±© 

®BS>'^->2©Ji'j'i?i^©m^JES^-ft^»fbT*) 
[0 0 2 9] M6 (is *»B8t:«Stft3aE«*«S±C# 

ftt-siiS'j^isi^flS/j^Pftstftft-riStMt^ttsJi 

3©3ftte«©*j5Rfei5*bfc4>©T?;&S. BP*»> SV^C* 

z F8»©jt**«Ri±tBa»r«fc»t % cct-ii, a 

»©*SW*:V— tf^tSS5 a~5 e ftfflV^TV^5<, 
J: at, #^1/-- y^Jgggftgij^ (ai) tl-Sdi: 

feu— tf^mti, Sv>tc^T^i:feSo *«W*l/— if* 
fiS5a~5 e©#**&W*3<ife*U-"!f3femBu 
#3^-hV>X6 a~6 eT-ZW^|Sj{C||bT¥ff 
3fcCSE«lbfc«s #RfSj^>X3 0 a~3 0 btC«t5, 
Ztfi^|qlCtt¥fT^*t, Yftt^lRltCttC^K^^l/ 
— »f«fiS 5 ©3tIWrl/-b> h 'J y ^3fcH«TMS0 



(9) 



8- 2 1 0 9 8 9 



[0 0 3 0] 16 fcfcs Z (£fcttX) $A#|p]C©#K7fe 
X&&W£[lSTb>XTMg/&£ftS7:>-^;i/7--f 
^nAMMTl*e,TnSf0, SVMC^T^T?, 

b*>*.»g i ctf-r s A*fc*©»fc 

3. --T% ?7-3 1lt #SS£4 
5° Jf !)ffitf3.&«>©4>©T-&£. IIK^^->2©x 
v $>*«/M**8*©«'h&l» 3 36»6«4-J-ft»SL3te4 

fcsw-fcftfc^iffl? -r nctD, &Rijft&nj&" 

tit) U-7-fe>it*cDtfttUiSl 4tJ:D»tB*ns. 

i 5 atfttBS i 4 i/ftweti. 

[ 0 0 3 1 ] |2|7 Bu #$gWfc&.5&**f£M£±fc:# 

4©£Jfi0S©*JEBSjj*bfct»©TJ*S. C©SB4©HSfi 
0ijT-tts ^;i/=f>U— y\ YAQU- ir\ 

tf**6»i:f S, tSfc^*-'<-t©l'— ifAMSfl! 

8 3 3«TM*Rfc4MflU C^77-fM3 4a~3 
n IM— h U>X6 a~6 e t«t ti^fTTfe^^ 

;tfe&> z (£&ttx) w*rat©*i 6 ©y^^? 

[0 0 3 2] tfta^fcOffrS&KiHSteftaiJe 
■T S & e> tts i: 2. :J > V — if £: Y A G \s — if © 
ffl*^:bttfc^ofc*J5S*3*.&ft5. H8tt, **6W 

t«st&s##is«±£#:£i-£m/hit^©^/j^ 
©tfes. sBi~»4©sa(B«iH\ v— y<D&mwi&£ 

^fc#JT-&ofc©£*fU SI5©^S£#!lT'tt> TDI 
(Time Delayed Integration) -tz >"tr©#14£t5A>b 

[0 0 3 3] TDI-fe>irtt, 09^01 OKjjVTJ;? 

5>r >-fe>-y-<»*nsjej«$nfct)©T***. 
jfc&ttswsft*fli«*T?&S7'f>i/--r-a\ 5-r> 

ft&«*J#5>f>3 6 - 1 A>£3 6-2 till 

adgassfttv^ a« i zmm-tzxT-i? mm* 

!>, fchitts «^»<»3*>6©»a3fc3 7tt9^>3 
6 - n t fij 5 * T- ©&&R9 t fc> fc o T «H £ ft S 3 lZ 
ftf»tf4stftlB#*JflBi:ft4. C©-fe>-trT*tt. * 



3H»C«/J\JWKD«k**?>f > 3 6 - 1 3 6 -nCSJ 
***©»a3fc^©mPS»tiir4£fcCfc4#» 5 
•<>&^Ciijai-r*««©HI-*^*»6©»ca*H:s b# 

[0 0 3 4] ^CTn 0 8{c^-ridtTD I-fe>ir3 

5 <Dmmr'&zmmm 1 * e> Biftfc tc^p c*»» 

!f»tE»5<?©3fcftj(l3te*-B-4i:. TDI-b>if3 
5 ©«iftffl±©j£Q l~Q3£tts JHWAKTbfr&T 
a©HJ£UfcflrC3i|ejW«W;*ft4. Ql~Q3©Ht# 
4t5TD I-b>ir35©^'C>3 6©ftett#^H& 

att«caYb-ri*Ta»«tjBifi7f©«ffii:pi«©ttig* 

f#S 3, &:Jb\ 6ttn>;^— bU>Xx 16 

(«®it5sM©^$v-.T^-^;i/7 -f s> *&3fc4qR?'?fe 
5. 

[0 0 3 5] J£l±KIJ3 bfcid C, 3§ 2 ~ff§ 5 ©IHSS0J 

c 43v > t & s fs i © masm h m®.taftm®}Zk * m s £ t 

73&hbTi±. ±IBI5J6«IJW^Kt»s Witts il7C 

^•r«t^Ks j«w*Hitft:iHHK*©a»*-r*aiH«:* 

bfc#£»ft V>X8 -C#T»«:*B[©1/— !f 
5Ck*T!*«. *»W©^06«Tftt» ^J^^©6» 
'J^fil 3 *> 6©fkS5L*©«ffit U -T-fe 

^^bfc*Ss jta^Jtmw©*^ >nr ffli^s 

[0036] tfes m^mm±mm (ii~i4*s 
&stftta^*©y6«*a*R i <D$mK.tt ttssit 

icbfe*-^) ©^^S*fmt^JS^JS*bfc* J > 
W^xa, 7-U>h»Ss TFT«ft«SSa> fe^v^ 
fcHKSlT'-f «^**f*©tt*^#ife« 
^ »*JHBB«*«a (1 1~1 4*»6)&*tfttti3fc^* 
®^tE&5:»« 1 ©*ffl^«Sp{c: bTHSB83t*:*©3t«lC 
»bTHHMiSY||»R|C|j|»*-»fci^T!*5. - 
©«^^s *«l©aa*^©iEH*f*tts **1^>X 

i i (cA*^i*^^^cv^o ) s ^sv^tt^RSWXieitft^ 
&6^tt::ftS>©ffl#-&fc>-£fc%;t£ft3o 
[0 0 3 7] 

[#6h^©^*] ^wcthtt, *««;a«s &mnm 
s«^©<to tas«±ic^fiEaFftfe3tefeaa-r4»JK© 

©«tdfc:*®t«'JMHia («*) fcwrsfltefc*^ 

Ts «H«©'>$^0. 3~0. 8/zmfe2>V>tt j eftb> 

T©«/j^«*©«/j^Hi*6^tsflka3te©jc»ft'j> 

«;<bs ^©^JS4T-§.S^{t7c#< bT> ±E»R± 
t^ffi-TSO. 3~0. 8//mfeSV^tt^■ftbl.T©^^'J^ 



(10) 



1 0 9 8 9 



[0 1 ] *8&Bfc«S«/J%&tt»ffl«BC*Sl*S» 1 © 
&JK0I * jp-MMKH? & 3 . 

[0 2] HlC5Vr#!£*SZtt;£|q|*&ffi^SBBl/ 
feKHUfcfr** ft "fid 4: -T* #SSIiSB0T- fc 4 . 

[0 3] HI C5Vr««£#^T/8^&ftT^S2IH|:7 
■i MOMSmt@*?$5o 

[04] H3C^taiHl7-fMOffffl*RlfitSfc» 
©0T-fcSo 

[05] *»UiK:«««^*|«StftHl*«K*B-S»2© 

ft ^ t mmm -c & % . 

[0 6] **?8fc«*«^IIS*tH«lE«K*W-**3 0 
H3E^Jft^1-*fiK0T*fe 5. 
[0 7] *ISi»C:fll21R/J^n4ftHiai*K:«(t«lB4(D 

[0 8 ] #»Wfc«*«'>&llitftttS«fc#tt Sift 5 © 

iwjft ^-r«m0-e s . 

[0 9] TD H!>*(0lWSRWtS&»C 4 t = t 
0t*Jt4ttJBft*-rBlTf*4. 
[010] TDIt^CDll#Siiit5fe«)t, t = 

t o + d tfc*jts«JBift^-riaTf*4. 

[011] mmmm^-r^mKiz^x^^m^ 

& £ O V> T !£ HJ§ -T 5 » © 0 T* & S . 

[01 2] #ara©tjaE*»fcfc*at«©-«T?»ftai 
»faft^-r0T-fe4o 



[013] «jgl©JP;*i:»£©&tt* (#«T»3fc©3i 
«) fc©M^ft^1-0-r-fe4o 

[014] 3£«±K»bTj|l*JHI*-r***©AWAft 
**fe^©*«©JPSi:afcK©£lt* (*mT«l»3te© 
i:©M^ft^-T0T*^5 o 

[01 5] &t6±fc*fLT&*A*tf&fiT 1, Tk, T 

n ft « o titis©^mft mmtmytmMtzm 

©H#ft^1-0T-feSo 

[016] 01 5.fc*-rrtSftttasT?«m**i*»u 
we saw-*- 4 mx- $> % . 

[017] *«±fcJfcJBSftfeA 1«©&M*BI±©« 

/jNiaa c <t o t Sc. c s * t * ;Mg» 3 ft £ - ^ 

[018] *^WC^5tiS/J^R6^l±5Sgfc:*^T^ 1 
~^5©HJE0iJi:^^-5«J5Kft*-r0T-feS. 

[*3Hf©iftBj§] 

1- aSttu la-Silfi, 1 b-ttN (ttflU& fiM 
At. US?* MR) 

2- 0l&^*->> 3-f*/.MI» (SS'J^HS) N 5-* 

10»«?7- 11-13(61/>X, 12-tg*l/> 
X 

13-^H7-fM, 1 16-7^7 
-f 

1 7-^7—, 3 5-TDIt>1t 



[01] 



[03] 



(11) 



^gfl^P 8-2 1 0 9 8 9 





[HI 2] [HI 3] 

0 12 m 13 




mm<z>ma 



(13) 



ftmW- 8-2 1 0 9 8 9 



[HI 4] 



[01 6] 



El 14 




MtooB* 



[HI 5] 



m 16 



w kA/Wv /WvA^W 'Wfl/yWVA' 



Tn 



T1 





13 





Tn 





Tk 



mi 7] 



15 



• 12 



Tl 




C?7 




T1 



(14) 



1WP8-2 1 0 9 8 9 



[#ft*t!E*] 

mtHBi ¥j&7^6£ i a 
i^mmm i ] 

[0ffl©tS#&l&BJ§] 

[HI 1 ] *»iBfc«**/h&lttttffi««CfcH-4* 1 © 
[0 2] 01 C«-r**»*Z«»lft*»6*^«IBU 

©fi^RS^-f 0t- tb % c 

[04] BB3tw-rffllH7-f/l/^©f^ffl*||Mli-r*fc» 
©0T-&6. 

[0 5 ] ^BDBK:fl(«flK/J^RlttmSESK:«tt«tl 2 © 

* ^-M?tfi£0T- & 5 o 
[ H 6 ] *#8flB K « 4 H8 C 43 tt * * 3 «D 
S»J * «J*BlTf * 5 o 
[ H 7 ] *« « * «'J^»*Httl«fc 43 B- * » 4 O 

[09] TD Hr>^©IM^ftBiWr*&«>fc:, t = t 
[010] TD I-te>lt©«rf^ftBiWr4&»Cx t = 

t o + dtc43H-*ttJ»s^-rni-e»«. 

[0ii] SKWitsw-raaaRfc^T^ts^FF 



[012] *»mi©»5(E*r«ifc*ss«cD-«nf»*si 

«f@^^1-0T"^So 
[013] at«±t»LTiS*JH«1-***©A«^lft 

^^.fc®-&©#^©ff$i;*tfi©s*f* &m*m%<D 
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